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20.  Abstract 

Pursuant  to  Public  Law  92-367,  Phase  I  Inspection  Reports  are  prepared 
under  guidance  contained  In  the  recoaaended  guidelines  for  safety 
Inspection  of  daaa,  published  by  the  Office  of  Chief  of  Engineers, 
Washington,  0.  C.  20314.  The  purpose  of  a  Phase  I  Inspection  Is  to 
Identify  expeditiously  those  daaa  which  aay  pose  hazards  to  human  life  or 
property,  the  asaessaent  of  the  general  conditions  of  the  daa  Is  based 
upon  available  data  and  visual  Inspection.  Detailed  Investigation  and 
analyses  Involving  topographic  napping,  subsurface  Investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  Investigation;  however,  the  Investigation  Is  Intended  to  Identify 
any  need  for  such  studies. 

Rased  upon  the  field  conditions  at  the  tlae  of  the  field  inspection  and 
all  available  engineering  data,  the  Phase  I  report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnlc,  and  structural  aspects  of 
the  daa.  The  engineering  techniques  employed  give  a  reasonably  accurate 
asaessaent  of  the  conditions  of  the  daa.  It  should  be  realized  that 
certain  engineering  aspects  cannot  be  fully  analyzed  during  a  Phase  I 
inspection.  Aaseasaent  and  remedial  aeasures  In  the  report  Include  the 
requlreaents  of  additional  lndepth  study  when  necessary. 

Phase  I  reports  Include  project  Information  of  the  daa  appurtenances,  all 
existing  engineering  data,  operational  procedures,  hydraulic/hydrologic 
data  of  the  watershed,  daa  stability,  visual  Inspection  report  and  an 
assessment  Including  required  remedial  aeasures. 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recomnended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  the  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a  Phase  I  investi¬ 
gation  is  to  identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general  condition  of  the 
dam  is  based  upon  available  data  and  visual  inspections.  Detailed  in¬ 
vestigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations  testing,  and  detailed  computational  evaluations  are  beyond 
the  scope  of  a  Phase  I  investigation;  however,  the  investigation  is 
intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at  the 
time  of  inspection  along  with  data  available  to  the  inspection  team.  In 
cases  where  the  reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam,  removes  the 
normal  load  on  the  structure  and  may  obscure  certain  conditions  which 
might  otherwise  be  detectable  if  inspected  under  the  normal  operating 
environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions,  and  is 
evolutionary  in  nature.  It  would  be  incorrect  to  assume  that  the  present 
condition  of  the  dam  will  continue  to  represent  the  condition  of  the  dam 
at  some  point  in  the  future.  Only  through  continued  care  and  inspection 
can  there  be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  guidelines, 
the  spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (flood  discharges  that  may  be  expected  from  the 
most  severe  combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because  of  the 
magnitude  and  rarity  of  such  a  storm  event,  a  finding  that  a  spillway 
will  not  pass  the  design  flood  should  not  be  interpreted  as  necessarily 
posing  a  highly  inadequate  condition.  The  design  flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and  the  downstream 
damage  potential. 
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BRIEF  ASSESSMENT  OF  DAM 


Naae  of  Dn: 

State: 

Location: 

(JSCS  Quad  Sheet : 
Streaa: 

Date  of  Inapection: 


Caap  Hydavay  Dam 
Virginia 
Campbell  County 
City  Fara,  Virginia 
Opoaeua  Creek 
2  April  1981 


~Caap  Hydaway  Daa  ia  an  earthfill  structure  about  230  feet  long  and 
19  feet  high  with  a  private  roadway  traversing  the  daa.  The  daa  ia 
owned  and  maintained  by  Mr.  Daniel  B.  Candler. -  The  daa  ia  classified 
as  saall  size  with  a  significant  hazard  classification.  The  pipe 
spillway  is  a  10-inch  cast  iron  aetal  pipe  drop-inlet  that  connects  to 
a  10-inch  cast  iron  aetal  pipe  which  passes  through  the  daa  at  low 
level  and  an  open  channel  cut  at  the  left  abutswnt.  The  reservoir  is 
used  for  recreation  by  the  owner  and  the  Lynchburg  YMCA. 


Based  on  criteria  established  by  the  Department  of  the  Army , 

Office  of  the  Chief  of  Engineers  (OCE),  the  Spillway  Design  Flood 
(SDF )  is  the  100-year  flood.  _,The  spillways  will  pass  7  percent  of  the 
PMF  or  36  percent  of  the  SDF  without  overtopping  the  crest  of  the 
daa.  The  effects  of  overtopping  f roa  the  SDF  are  not  considered 
detriawntal  to  the  embankment.  The  spillway  is  adjudged  as 
inadequate,  but  not  seriously  inadequate. 

The  visual  inspection  revealed  no  problems  in  need  of  immediate 
attention.  Maintenance  is  performed  by  the  owner.  -However,  there  ia 
no  regular  maintenance  operations  prograa  or  warning  system.  It  is 
recoaownded  that  a  regular  maintenance  and  operations  program  be 
instituted  with  provisions  for  records  of  all  maintenance  performed. <_ 
It  is  also  recoaaended  that  a  warning  system  be  established  and  that 
the  maintenance  items  listed  in  Section  7.2  be  accomplished  as  part  of 
the  regular  smintenance  prograa  within  the  next  12  months. 
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RESERVOIR  AREA 


OVERALL  VIEWS  -  CAMP  HYDAWAY  DAM 

2  APRIL  1981 


SECTION  l 


PROJECT  INFORMATION 


1.1  General: 

1.1.1  Authority:  Public  Law  92-367,  8  August  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate 
a  National  Program  of  Safety  Inspections  of  Dams  throughout  the  United 
States.  The  Norfolk  District  has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the  Commonwealth  of  Virginia. 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a  Phase  I 
inspection  according  to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams  (Reference  1,  Appendix  IV).  The  main 
responsibility  is  to  expeditiously  identify  those  dams  which  may  be  a 
potential  hazard  to  human  life  or  property. 

1.2  Project  Description: 

1.2.1  Dam  and  Appurtenances :  Camp  Hydaway  Dam  is  an  earthfill 
embankment  about  230*  feet  long  and  19**  feet  high.  The  crest  of  the 
dam  is  12  feet  wide  and  is  traversed  by  a  gravel  private  roadway.  The 
dam  crest  is  nearly  uniformly  horizontal  at  elevation  813.9  MSL.  The 
upstream  slope  is  1  horizontal  to  1  vertical  (1H:1V)  above  the 
waterline  and  2.9H:1V  below  the  waterline.  The  downstream  slope  is 
1.6H:1V.  There  is  a  bench  extending  along  the  downstream  face  just 
below  the  crest  of  the  dam  for  nearly  its  entire  length.  The  upstream 
slope  is  riprapped  at  normal  pool  level. 

The  spillway  consists  of  a  10-inch  cast  iron  pipe  riser,  (pipe 
spillway)  elevation  809.75  feet  MSL  located  15  feet  into  the  reservoir 
and  an  open  channel  cut  in  the  left  abutment.  The  10-inch  cast  iron 
riser  is  connected  to  a  10-inch  cast  iron  pipe  which  passes  through 
the  dam  at  a  low  level  and  discharges  at  the  toe  of  dam.  There  is  a 
23-inch  metal  drum  over  the  10-inch  riser  acting  as  a  trash  guard. 

The  trash  guard  is  supported  by  three  fingers  which  rest  upon  the  pipe 
spillway  crest.  The  open  channel  cut  has  a  control  section  38.8  feet 
wide  with  a  minimum  crest  elevation  of  810.0  feet  MSL.  A  two-foot 
wide  by  3-inch  deep  notch  has  been  cut  into  the  spillway  control 
section  with  an  elevation  of  809.75  feet  MSL. 

1.2.2  Location :  Camp  Hydaway  Dam  is  located  one  mile  southeast 
of  the  City  of  Lynchburg,  Virginia  between  Candler  and  Jack  Mountains 
on  kioute  677. 

*Dam  length  is  measured  from  natural  ground  at  the  left  abutment  to 
natural  ground  at  the  right  abutment.  The  width  of  the  open  channel 
cut  in  the  left  abutment  is  not  considered  part  of  the  dam  length. 

**Dam  height  based  on  the  difference  in  elevation  between  the 
streambed  at  the  toe  of  the  dam  and  the  maximum  height  of  the  crest. 


l-l 


1.2.3  Size  Claasif ication:  The  daa  ia  classified  as  a  small  size 
structure  on  the  basis  of  its  height  as  defined  in  Reference  1, 
Appendix  IV. 

1.2.4  Hazard  Classification:  There  is  a  vacant  mobile  home  site, 
an  occupied  home,  and  a  State  road  and  bridge  in  the  area  immediately 
downstream  from  the  dam.  A  failure  of  the  dam  could  endanger  lives 
and  cause  economic  losses.  Therefore,  a  significant  hazard 
classification  is  given  to  the  structure  according  to  guidelines 
contained  in  Section  2.1.2  of  Reference  1,  Appendix  IV.  The  hazard 
has  nothing  to  do  with  its  stability  or  probability  of  failure. 


1.2.5 
Cand ler . 


Ownership:  Camp  Hydaway  Dam  is  owned  by  Mr.  Daniel  B. 


1.2.6  Purpose :  The  dam  is  used  for  recreation  by  the  owner  and 
the  Lynchburg  YMCA  which  operates  a  day  camp  at  the  site. 


1.2.7  Design  and  Construction  History 
during  the  years  1952  and  1953. 


The  daa  was  constructed 


1.2.8  Norsial  Operational  Procedures:  Water  passes  automatically 
through  the  spillways  as  the  reservoir  rises  above  the  spillway  intake 
riser  and  the  side  channel  crest. 

1.3  Pertinent  Data: 

1.3.1  Drainage  Area:  The  daa  controls  a  drainage  area  of  1.9 
square  miles. 

1.3.2  Discharge  at  Dam  Site:  Maximum  Flood  -  unknown. 

Pool  level  at  crest  of  dam  (elevation  813.9): 

Spillway  . 1000  cfs 

1.3.3  Daa  and  Reservoir  Data:  Pertinent  data  on  the  dam  and 
reservoir  are  shown  in  the  following  table: 

TABLE  1.1  DAM  AND  RESERVOIR  DATA 


Reservoir 


Elevation 

Cat 

>acity 

feet 

Area 

Acre 

Watershed , 

Length , 

Item 

msl 

Acres 

feet 

Inches 

feet 

Top  of  Daa 

813.9 

9.7 

75 

2.7 

.25 

Spillway  Crest 

809.75 

7.3 

53 

1.9 

.19 

Stream  Bed  at  Toe 

794.9 

— 

— 

— 

— 

of  Daa 


SECTION  2 


ENGINEERING  DATA 

2.1  Design:  There  is  no  design  information  available. 

2.2  Construction:  There  are  no  known  construction  records.  The  dam  was 
constructed  by  Cray  Construction  Company  of  Lynchburg,  Virginia  during  the 
years  1952-1953.  The  owner  indicated  that  the  dam  was  well  constructed  in 
accordance  with  generally  accepted  practices  for  such  projects. 

2.3  Evaluation:  There  is  no  information  available  which  would  allow  a 
sufficient  foundation  evaluation  and  an  adequate  embankment  stability 
evaluation. 
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SECTION  3 


/L 


VISUAL  INSPECTION 


3. 1  Finding! : 

3.1.1.  General :  The  results  of  the  2  April  1981  inapection  are 
recorded  in  Appendix  III.  At  the  time  of  the  inapection  the  weather 
waa  aunny  and  clear,  with  a  temperature  of  60°F  and  the  ground 
conditione  were  dry.  The  reaervoir  pool  elevation  waa  809.75  MSL. 

The  tailwater  waa  795.9  MSL.  There  are  no  prior  inapection  reporta. 

3.1.2  Embankment :  A  aketch  of  the  embankment  ahowing  a  croaa 
aection  and  creat  profile  ia  provided  in  Appendix  I.  A  plan  view  ia 
alao  given  in  Appendix  I. 

The  embankment  creat  and  upatream  face  are  in  good  condition. 

There  are  no  aigna  of  aurface  cracka,  unusual  movement,  or 
misalignment.  A  good  graaa  cover  exiata  on  the  upatream  face.  Riprap 
waa  obaerved  on  the  upatream  face  of  the  dam  at  the  water  level.  The 
riprap  appeared  to  have  aettled  into  the  embankstent.  A  gravel  covered 
roadway,  bordered  by  a  aatiafactory  graaa  cover,  traveraea  the  creat 
of  the  dam.  The  downatream  face  ia  covered  with  underbrush  and 
hardwood  trees  with  diameters  of  up  to  one  foot. 

Clear  standing  water,  approximately  10  feet  wide,  waa  observed  30 
feet  to  the  left  of  the  pipe  spillway  outlet.  The  contact  between  the 
right  abutment  and  the  downstream  face  was  damp  with  standing  water  at 
the  toe  approximately  10  feet  across.  These  may  be  seeps  but  no 
noticeable  flow  was  observed.  There  is  an  eroded  or  sloughed  area  on 
the  downstream  embankment  face  next  to  the  right  abutment.  A  bench 
extends  along  the  downatream  slope  just  below  the  crest  level  for 
approximately  200  feet.  Additionally,  there  ia  an  old  eroded  area  of 
slough  at  the  toe  of  dam  t<  he  left  of  the  stilling  basin. 

3.1.3  Spillway:  The  spillway  consists  of  a  10-inch  cast  iron 
pipe  riser  located  in  the  reservoir  (pipe  spillway)  and  an  open 
channel  in  the  left  abutment.  A  23-inch  diameter  drum,  supported  by 
metal  fingers  atop  the  10-inch  riser,  forms  the  trash  guard.  The 
riser  is  connected  to  a  10-inch  cast  iron  pipe  which  passes  through 
the  embankamnt  at  a  low  level  and  discharges  into  a  stilling  basin  at 
the  toe  of  the  dam.  The  outlet  to  this  pipe  was  submerged  and 
partially  blocked  by  rock  and  debris.  The  open  channel  in  the  left 
abutment  has  a  control  section  consisting  of  a  masonry  sill 
approximately  2  feet  wide  and  39  feet  long.  In  the  left  side  of  the 
sill  is  a  2-foot  section  slightly  lower  than  the  rest  of  the  sill. 

This  2-foot  section  is  at  the  same  elevation  as  the  cast  iron  riser. 
The  side  channel  has  a  masonry  training  wall  on  its  left  side 
directing  flow  beneath  a  concrete  and  steel  bridge,  crossing  the 
channel  approximately  20  feet  below  the  control  section.  The  bridge 
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it  a  concrete  tlab  on  steel  betas  with  a  ainiaua  span  of  14.8  feet  and  3.8 
feet  clearance  between  the  channel  bed  and  the  bottoa  of  the  bridge.  Below 
the  bridge  the  channel  steepens  abruptly  and  discharges  into  the  natural 
channel  below. 

3.1.4  Instrumentation:  There  is  no  instrumentation  on  this  dam. 

3.1.5  Reservoir  Area:  The  slopes  of  the  watershed  are  mild  to  steep 
and  covered  with  woods.  There  are  no  signs  of  reservoir  slope  failure. 
Sedimentation  in  the  reservoir  was  not  observed. 

3.1.6  Downstream  Channel:  The  channel  immediately  below  the  dam  is  a 
natural  stream  in  a  wooded  valley.  The  streambed  is  clear  of  obstructiona. 
Approximately  one-half  mile  below  the  dam  is  one  occupied  structure  and  a 
highway  bridge. 

3.1.7  Stilling  Basin:  The  stilling  basin  is  shallow  with  riprap 
partially  blocking  the  pipe  spillway  outlet. 

3.2  Evaluation:  Overall,  the  dam  appears  to  be  in  good  condition.  The 
inspection  revealed  certain  preventative  maintenance  items  which  should  be 
scheduled  as  part  of  an  annual  maintenance  program.  These  are: 

a.  Remove  underbrush  from  dam.  Cut  all  trees  less  than  3  inches  in 
diameter  at  the  ground.  All  trees  greater  than  3  inches  in  diameter 
should  have  their  root  ball  removed  and  have  compacted  fill  placed 
in  the  holes  and  the  fill  seeded.  Seed  bare  areas,  exposed  by  the 
clearing  operations,  to  maintain  a  good  grass  cover  over  entire 
embankment. 

b.  Monitor  wet  area  and  standing  water  left  of  the  pipe  spillway  and 
the  wet  area  near  the  right  abutment  for  increaae  in  flow  or  for 
cloudiness  of  water.  If  either  of  these  conditions  develop,  a 
geotechnical  engineering  firm  should  be  consulted  to  evaluate  the 
situation. 

c.  Underbrush  in  the  eroded  or  sloughed  area,  noted  in  paragraph  3.1.2, 
should  be  removed  and  the  area  subsequent  backfilled  and  seeded. 

d.  Remove  any  obstructions  from  the  spillway  outlet  in  the  stilling 
basin. 

e.  Install  gauge,  which  is  a  staff,  rod,  or  post,  with  elevations 
indicated  on  it  permanently  mounted  to  show  the  depth  of  water.  It 
should  be  of  sufficient  height  to  indicate  depth  of  flow  through  the 
open  channel  cut  spillway. 
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SECTION  4 

0KB4TI0M4L  rtOCSMMtt 

4.1  The  Mml  peel  (ImtiM  is  about  909 . 7i  (mi 

NIL,  which  is  the  elevatioa  of  th«  erase  sf  the  10-iach  riser  i at ska  ami  the 
erase  elevation  of  tka  2-feet  wiia  by  3-iach  deep  aetek  ia  tka  epea  cksaaal 
cut  spillway.  Motor  passes  automatically  oaor  tka  crest  of  the  i stake  riser 
ami  tka  crest  of  tke  aetek  ia  tke  epea  cksaaal  cut  spillway,  as  tke  water 
level  ia  tke  reservoir  rises.  Mater  will  pass  ever  tke  eat  ire  epea  cksaaal 
cut  spillway  crest  wkea  eke  lake  level  rises  ears  tkaa  tkree  iackes  skews 

as  real  peel  elevatiea  si.ee  a  tke  10-iach  riser  crest  ami  tke  aetek  crest  is 
oaly  tkrea  iackes  below  tke  crest  of  tke  epea  cksaaal  cut  spillway. 

4.2  Maiateeeaco:  General  aaiateaeace  is  performs*  at  tke  daa  by  tke 
owaer  as  tke  asee  arises. 

4.3  MgraigafxfSJg:  4t  preseat  tiaa,  there  is  as  warning  system  or 
eve cuatioa  plea  for  Csap  Hydoway  Dam. 

4.4  jv^ijiyia:  Ike  Sea  Sees  aot  require  am  •  lake  rate  eperetieaal  ami 
aaiateaeace  proc sears.  Bowever,  a  program  about*  be  initiated  to  kelp 
Setae t  so*  correct  aay  problems  that  sight  occur.  4a  aasual  aaiateaeace 
program  should  be  established  which  iacludea,  but  is  set  limited  to,  tke 
coostaat  aooitoriag  of  aay  wet  areas  as  well  as  seaaoaal  activities  suck  as 
aowiag  aod  cleariag. 

4a  eaergeacy  oparatiea  ami  varaiag  plea  should  be  developed,  to  iaclude: 

a.  Mow  to  operate  the  daa  dwriag  aa  amergeacy. 

b.  Who  to  aotify,  iacludiag  public  officials,  ia  case  evaewatiea  from 
tke  downs trees  area  becaass  aecassary. 

Tke  local  Imergeacy  Services  Coord iaa tor  of  tke  State  Office  of  Baergy 
aad  Eaergeacy  Services  caa  assist  ia  the  preperatioa  of  aa  Eaergeacy  Maraiag 
Plea. 
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KYVBAULIC/KYDN0L0C1C  DATA 

5.1  Naaa  wr(  iviiltklt. 

1.1  njiiiaate  -«•><■  »«»« 

l.J  T load  I— riaa «•:  Tka  ni—  flow  it  tka  4m  ait*  ia  not 


'•*  FUkd  Httatiil :  Tka  IM-yaar  flood,  1/2  IMP,  aad  BMP  war* 
davalayad  m  rawta4  tkrawgk  tin  raaarvair  by  waa  af  tka  NSC-1DS 
caapiitar  yragraa  (Dafaraaca  2,  Appaakii  IV)  aad  ayyroyriata  wait 
kydragrapk.  pncipiutiaa  aa4  •torago-owtf  low  4ata.  Clark 'a  Tc  aa4  B 
caafficiaat  far  tha  lacal  draiaaga  araa  waa  aatiaatad  fraa  kaaia 
ckaractar  iat  ica.  lka  raiafall  appliaf  ta  tha  davalayad  wait 
fcydragrapka  waa  aktaiaad  fraa  tka  0.  t.  Uaatkar  Bwraaw  Pwklicatiaaa 
(Bafaraaca  1  aa4  4  af  Ayyaadia  IV). 

5.5  ^oa^ rv|i | . Baawlat iaa :  Partiaaat  4aa  aa4  raaaraair  4ata  ara 

katar  yaaaaa  awtaaaticaily  avar  tka  ay illway a  aa  tka  raaaraair 
riaaa  akaaa  tka  alaaatiaa  MB.  25  ML. 

Tka  ataraga  cwrva  waa  davalayad  kaaad  aa  araa a  aktaiaad  fraa  a 
».  I.  Caa logical  Swrway  Qwadraagla  Nay.  Swrway  data  takaa  dwriag  tka 
iaayactioa  waa  carralatad  ta  tka  City  Vara.  Virgiaia  Qwadraagla  Nay  ta 
kaly  davalay  araa-ataraga  data.  Batiag  cwrwaa  far  tka  ayillway  aad 
aaa-ovarf low  aactioaa  war*  davalayad.  la  rautiag  kydragrayka  tkrawgk 
tka  raaarvair,  it  waa  aaauaad  tkat  tka  iaitial  yool  laval  waa  at  tka 
alawatiaa  of  tka  ayillway  craat  alavatiaa  (BOB. 75  ML). 

5.4  Ovartoaaiaa  Pyaatiyl :  Tka  yrakakla  riaa  ia  tka  raaarvair 
aad  otkar  yartiaaat  iaforaat iaa  oa  raaarvair  yarfaraaaca  ia  akowa  ia 
tka  followiag  takla: 
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Table  3.1  RESERVOIR  PERFORMAHC 


Normal 

Flow 

100  Year  ] 

Hvdroaraoh 

1/  1/2  FMF 

PHF  2/ _ 

Peak  flow  c.f.s. 

Inflow 

1.7 

2737 

7250 

14500 

Outflow 

1.7 

2727 

7244 

14493 

Masiaun  elevation 

feat.  NSL 

810.0 

815.2 

817.2 

819.6 

Non-Overflow  Section 
(Elevation  2855.0) 

Depth  of  Flow,  feet 

- 

1.3 

3.3 

5.7 

Duration,  hours 

- 

2.0 

5.3 

9.3 

Velocity,  fps  3/ 

- 

5.2 

8.4 

11.0 

Tsilwater  Elevation 

Feet.  MEL 

795.9 

— 

— 

Ai«  100 -Year  Flood  hu  ooe  chance  in  100  of  occurring  in  any  given  year. 


y  The  flV  it  mi  estinate  of  flood  dischargee  that  may  ba  expected  from  the 
•oat  severe  combinations  of  critical  ueteorologic  and  hydrologic  conditions 
chat  are  reasonably  possible  in  the  region. 

2/  Critical  Velocity. 


5.7  jeeervnic  IttiiM  Potential:  No  drawdown  facilities  wars  observed. 

S.f  Evaluation:  based  on  the  sise  (snail)  and  hasard  claaaif ication 
(significant),  the  recooaaended  Spillway  Design  Flood  is  100-year  to  1/2 
FNF.  based  on  the  risk  involved,  the  100-year  flood  has  been  selected  at 
the  tor.  The  spillway  will  pass  7  percent  of  the  FNF  or  36  percent  of  the 
SDF  without  overtopping  the  dan.  Therefore,  the  spillway  is  adjudged  as 
inadequate ,  but  not  soriouely  inadequate. 


The  spillway  deeign  flood  will  overtop  the  dan  crest  1.29  feet  for  2.0 
houre  sad  achieve  an  average  critical  velocity  of  $.2  feet  per  eecond. 

Cane lua ions  pertsio  to  present  day  conditions.  The  effects  of  future 
developneat  on  the  hydrology  has  not  been  considered. 
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DAN  STABILITY 

6.1  Foundation  and  Abutments:  Thart  ia  littla  information  available  on 
tha  foundation  condition a,  except  what  can  ba  infarrad  from  geologic  atudiaa 
of  tha  area,  which  liaa  naar  tha  waatarn  limit  of  tha  Fiadawnt  physiographic 
provinca.  Briefly,  tha  aita  ia  underlain  by  tha  Candler  formation,  tdiich  ia 
charaterised  by  luatroua,  gray-graan  phyllite  and  fine-  to  coarse-grained 
achiat,  according  to  Ceology  and  Mineral  Resources  of  the  Lynchburg 
Quadrangle.  Virginia,  published  by  tha  Virainia  Diviaion  of  Mineral 
Raaourcaa.  Tha  geologic  map  in  thia  publication  indicataa  that  tha  area 
beyond  tha  right  hand  aida  of  Opoaaum  Creak  ia  underlain  by  arch  marble,  but 
thia  material  waa  not  noted  in  outcropa  at  tha  damaita,  and  probably  liaa 
beyond  tha  immediate  area  of  tha  dam.  Exposures  of  tha  Candler  formation 
are  aeon  in  tha  open  channel  spillway  and  in  ladgaa  outcropping  in  tha 
atreanbed  below  tha  dam. 

The  Soil  Survey  of  Campbell  ..County  and  City  of  Lynchburg.  Virginia, 
published  by  tha  Soil  Conaarvation  Service,  11.  S.  Department  of  Agriculture, 
indicataa  that  tha  aoila  derived  from  and  overlying  tha  Candler  formation  in 
tha  vicinity  of  the  dam  conaiat  varioualy  of  ailt,  fine  sand,  and  clay,  and 
mixtures  of  these.  Tha  predominate  materials  would  ba  classified  under  tha 
Unified  System  as  SM,  ML,  MM,  CM,  AMD  CL.  Uaing  tha  padological  soil 
classification  system  ia  use  on  agricultural  soil  maps,  these  soils  are 
identified  aa  Manteo  channery  loam,  Nason  loam,  and  Tatum  loam,  soils 
typically  derived  from  aericite  achiat.  The  Chevac la-Toocoa  soil  complex 
(alluvial  material)  is  indicated  along  the  atreanbed  and  banka.  The 
underlying  rock  in  the  vicinity  of  the  dam  is  indicated  in  the  soils  and 
geology  publications  to  be  at  a  relatively  shallow  depth,  aa  little  aa 
eighteen  inches  and  generally  not  more  than  five  feet. 

The  site  should  afford  a  good  foundation  for  the  dam.  In  a  sound, 
relatively  unweathered  and  unfractured  form,  aa  the  visible  exposures 
suggest,  the  schist  or  phyllite  bedrock  here  should  offer  a  very  good 
foundation,  one  which  would  be  generally  stable  and  impervious.  The  shallow 
depth  to  bedrock  would  facilitate  the  incorporation  of  an  effective  keyway 
or  cutoff  trench  into  the  design  of  the  dam,  which  was  accomplished.  The 
keyway  trench  was  extended  down  to  sound  rock  at  a  depth  of  approxiaMtely 
five  feet  below  the  base  of  the  dam,  and  other  portions  of  the  embankment 
nay  well  rest  on  rock  also.  The  area  soils  are  moderately  permeable  but 
seepage  should  not  be  excessive  under  portions  of  the  dam  not  founded  on 
rock,  particularly  with  the  construction  of  an  adequate  clay  core  and  keyway 
trench.  There  ia  no  foundation  drainage  system.  The  inspection  did  not 
reveal  any  deficiencies  related  to  the  foundation  and  abutments. 

6.2  Embankment: 

6.2.1  There  ia  no  information  recorded  on  the  exact  nature 

of  the  embankment  materials,  but  the  source  of  borrow  for  the  dam  was 
located  in  the  vicinity  of  the  impoundment.  Aa  noted,  the  area  soils  appear 


6-1 


to  bo  oiita,  fine  im4i,  and  clay,  and  mixtures  of  tboao.  Tha  dan  owner 
indicated  that  the  daa  had  been  wall  conatructed  in  accordance  with 
generally  accepted  practicea  for  auch  projecta. 


Aa  diacuaaed  above  the  area  aoila  probably  uaed  aa  fill  for  the 
caibanknent  are  fine  grained  reaidual  aoila  of  variable  pleat icity  (low  to 
high,  probably  of  noderate  plaaticity  on  the  average).  The  Naaon  loan  and 
Tatiss  loan  areaa,  generally  on  the  slopea  away  fron  the  innediate  atreanbed 
and  floodplain,  afford  the  clayier  material*,  which  would  have  been  uaed 
presinwbly  to  conatruct  the  core  of  the  dan.  However,  becauae  the  exact 
nature  of  the  naterial  uaed  for  the  core,  ita  dinenaiona,  and  the  degree  of 
differentiation  between  core  and  ahell  nateriala  are  all  unknown,  for  the 
purpoee  of  atability  aaaeaanent,  the  dan  will  be  claaaified  aa  honogeneoua. 

6.2.2  Stability :  There  are  no  available  atability  calculations.  The 
dan  ia  19  feet  hign  and  12  feet  wide  at  the  creat.  A  gravel  road  traveraea 
the  creat  of  the  dan.  The  upatrean  alope  ia  1H:1V  down  to  elevation  809.9, 
where  a  bench  approxinately  10  feet  wide  begina.  Beyond  the  bench  the  alope 
ia  2.9H:1V.  The  downatrean  alope  ia  1.6:1V.  The  dan  ia  not  aubjected  to  a 
audden  drawdown  becauae  there  ia  no  low  level  drain.  The  exiating  pool  ia 
alightly  above  maxima  control  atorage  pool,  which  ia  the  pool  that  exiata 
at  the  elevation  of  the  creat  of  the  apillway.  In  other  worda,  there  ia 
preaently  about  3.9  feet  of  freeboard.  The  dan  haa  routinely  experienced 
the  naxianni  control  atorage  pool  with  no  apparent  ill  effecta. 

According  to  the  guidelinea  preaented  in  Deaian  of  Snail  Dana. 

U.  I.  Department  of  the  Interior.  Bureau  of  Reclamation,  the  slopes 
reconawnded  for  a  hoawgeneoua  small  dan  o t  ainilar  awterial  not  aubjected  to 
a  rapid  drawdown  are  3H:1V  upatrean  and  2.5H:1V  downatrean.  The  reconawnded 
creat  width  ia  16  feet.  Baaed  on  theae  guidelinea,  the  Canp  Hydaway  Dan  haa 
an  inadequate  downatrean  alope  and  creat  width,  and  an  adequate  upatrean 
alope,  below  the  bench.  The  upatrean  alope  above  the  bench  i*  steeper  than 
desirable. 

6.2.3  Seianic  Stability:  The  dan  ia  located  in  Seianic  Zone  2. 
Therefore,  according  to  the  Reconawnded  Guidelines  for  Safety  Inspection  of 
Dana .  the  dan  ia  considered  to  have  no  haaard  fron  earthquakes  provided 
static  stability  conditions  are  satisfactory  and  conventional  safety  nargins 
exist. 


6.3  Evaluation:  There  ia  insufficient  information  to  adequately 
evaluate  the  atability  of  the  dan.  However,  the  visual  inspection  revealed 
no  apparent  instability,  other  than  the  sloughed  area  and  the  toe  of  the  dan 
in  the  vicinity  of  the  stilling  basin  located  at  the  right  abutment,  which 
nay  have  resulted  largely  or  entirely  fron  surface  runoff.  Baaed  on  the 
visual  inspection,  the  foundation  ia  considered  sound.  Based  on  the  Bureau 
of  Reclanation  guidelines,  the  Canp  Hydaway  Dan  has  an  inadequate  downstream 
slope  and  creat  width,  an  adequate  upstream  alope  below  the  bench  and  an 
inadequate  upstream  slope  above  the  bench.  The  undesirable  effecta  fron  a 
stability  standpoint  of  the  less  than  rcconnended  crest  width,  downatrean 
slope,  and  upper  upstream  slope  are  soawwhat  offset  by  the  bench  on  the 


upttrua  face.  As  •  consequence  of  this  feature,  the  bsse  of  the  daa 
is  considerably  broadened,  which  enhances  the  stability  of  the 
structure.  The  eabankaent  is  considered  stable  during  both  noraal 
pool  and  aaxiaua  storage  pool  operations.  In  addition,  overtopping 
is  not  a  problea  because  during  the  spillway  design  flood  (100  Year 
flood),  flows  only  slightly  exceed  one  foot  in  depth  (1.3  feet),  are 
of  relatively  brief  duration  (2  hours),  and  have  a  velocity  of  less 
than  6  feet  per  second,  the  effective  eroding  velocity  for  a  vegetated 
earth  eabankaent.  A  stability  check  is  not  required. 
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SECTION  7 

ASSESSMENT/REMEDIAL  MEASURES 


7.1  Daw  Asset ament:  There  ia  no  engineering  data  to  aufficiently 
evaluate  the  embankment  atability.  However,  the  viaual  inapection 
revealed  no  findinga  to  prove  the  dam  unaound.  Baaed  on  criteria 
eatabliahed  by  the  Department  of  the  Army,  Office  of  the  Chief  of 
Engineera  (OCE),  the  Spillway  Deaign  Flood  (SDF)  ia  the  100-Year 
Flood.  The  apillwaya  will  paaa  7  percent  of  the  PMF  or  36  percent  of 
the  SDF  without  overtopping  the  creat  of  the  dam.  Flowa  overtopping 
the  creat  of  the  dam  during  the  SDF  are  not  conaidered  detrimental  to 
the  dam.  The  combined  quantity  of  the  apillwaya  ia  conaidered 
inadequate,  but  not  aerioualy  inadequate.  Overall  the  dam  ia  in  good 
condition  and  there  ia  no  immediate  need  for  reawdial  meaaurea. 

A  atability  check  of  the  dam  ia  not  required. 

7.2  Recommended  Remedial  Meaaurea:  It  ia  rrrnmmrnlrl  that  a 
regular  maintenance  operationa  program  be  formalised  for  future 
reference.  A  formal  emergency  procedure  ahould  be  prepared  and 
furnished  to  those  responsible  for  maintaining  the  dam  in  a  safe 
condition.  This  should  include  how  to  operate  the  dam  during  an 
emergency,  and  who  to  notify,  including  public  officials,  in  case 
evacuation  from  the  downstream  area  is  necessary.  The  local  Emergency 
Services  Coordinator  of  the  State  Office  of  Energy  and  Eswrgency 
Services  can  assist  in  the  preparation  of  an  Emergency  Warning  Plan. 
Also,  the  inspection  revealed  the  following  maintenance  items  that 
should  be  scheduled  by  the  owner  during  a  regular  maintenance  period 
within  the  next  12  months: 

a.  All  trees  and  saplings  and  underbrush  on  the  downstream  face 
of  the  dam  should  be  cut  even  with  the  ground  to  prevent  the  eventual 
deterioration  of  the  dam  by  root  systems.  All  trees  with  diameters 
greater  than  three  inches  should  have  the  root  ball  and  root  structure 
removed.  The  subsequent  holes  should  be  filled  with  well  compacted 
soil  and  then  seeded.  Bare  area  exposed  by  removed  underbrush  should 
also  be  seeded  to  ensure  adequate  grass  cover  overall. 

b.  Monitor  the  wet  area  and  standing  water  just  beyond  the  toe  of 
the  dam  to  the  left  of  the  pipe  spillway  outlet  and  the  wet  area  at 
the  right  abutment  for  increase  in  sice  or  turbidity.  If  either 
condition  develops,  a  geotechnical  engineering,  firm  should  be 
consulted  to  evaluate  the  situation. 

c.  Sloughed  or  eroded  areas  on  the  downstream  face  left  of  the 
stilling  basin  and  near  the  right  abutment  should  be  filled  with 
compacted  fill  and  seeded. 

d.  Remove  the  obstructions  from  the  pipe  spillway  outlet  in  the 
stilling  basin. 
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e.  Install  a  staffgsge,  which  ia  a  staff,  rod,  or  post  with 
elevations  on  it  pensanently  noun ted  to  show  the  depth  of  the  water. 
It  should  be  of  sufficient  height  to  indicate  the  depth  of  flow 
through  the  open  channel  cut  spillway. 

f.  Continue  mowing  the  dam  area  to  maintain  the  grass  cover  and 
prevent  the  encroachment  of  underbrush. 
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APPENDIX  I 
MAPS  AND  DRAWINGS 


APPENDIX  II 
PHOTOGRAPHS 


PHOTO  #5  SPILLWAY  (ONE  OF  TWO) 


PHOTO  *6  SPILLWAY  INTAKE  STRUCTURE 


PHOTO  *7  SPILLWAY  APPROACH  CHANNEL 


PHOTO  *8  SPILLWAY  DISCHARGE  CHANNEL 
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RIPRAP  FAILURES  Rip-rap  was  placed  on  the  upstream  None 

face  of  dam  at  water  level,  but  had 
settled  into  the  embankment. 
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GATES  AND  OPERATION 
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BRIDGE  AND  PIERS  Concrete  slab  on  steel  beams  with  a 

minimum  span  of  14.8  feet  and  3.8  feet 
clearance  between  the  channel  bed  and  the 
bottom  of  the  bridge. 
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